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AbstrAct
Background To understand attitudes and behaviours of 
adolescents towards antibiotics, antimicrobial resistance 
and respiratory tract infections.
Design Qualitative approach informed by the Theory 
of Planned Behaviour. Semi-structured interviews and 
focus groups were undertaken. We aimed to inform the 
development of an intervention in an international setting 
to improve antibiotic use among adolescents; therefore 
on completion of thematic analysis, findings were 
triangulated with qualitative data from similar studies in 
France, Saudi Arabia and Cyprus to elucidate differences 
in the behaviour change model and adaptation to diverse 
contexts.
Setting 7 educational establishments from the south of 
England.
Participants 53 adolescents (16–18 years) participated in 
seven focus groups and 21 participated in interviews.
Results Most participants had taken antibiotics and 
likened them to other common medications such as 
painkillers; they reported that their peers treat antibiotics 
like a ‘cure-all’ and that they themselves were not 
interested in antibiotics as a discussion topic. They 
demonstrated low knowledge of the difference between 
viral and bacterial infections.Participants self-cared for 
colds and flu but believed antibiotics are required to 
treat other RTIs such as tonsillitis, which they perceived 
as more ‘serious’. Past history of taking antibiotics for 
RTIs instilled the belief that antibiotics were required for 
future RTIs. Those who characterised themselves as ‘non-
science students’ were less informed about antibiotics 
and AMR. Most participants felt that AMR was irrelevant 
to them and their peers. Some ‘non-science’ students 
thought resistance was a property of the body, rather than 
bacteria.
Conclusion Addressing adolescents’ misperceptions 
about antibiotics and the treatment of RTIs using a 
behaviour change intervention should help improve 
antibiotic awareness and may break the cycle of patient 
demand for antibiotics to treat RTIs amongst this group. 
Schools should consider educating all students in further 
education about antibiotic usage and AMR, not only those 
taking science.
Background
The increase in antimicrobial resistance 
(AMR) has the potential for devastating 
impact on public health and the provision 
of healthcare worldwide. There are an esti-
mated 25 000 deaths per year in Europe 
from antibiotic-resistant bacterial infections.1 
The majority of antibiotics are prescribed in 
primary care, and much of this prescribing is 
for self-limiting upper respiratory tract infec-
tions (URTIs)2 for which antibiotics are often 
unnecessary,3 with individuals more likely to 
develop bacterial resistance to that antibi-
otic after use.4 Moreover, patient expectation 
for antibiotics in primary care is linked to 
higher prescribing.5 6 Therefore, WHO has 
stressed the need to raise awareness of the 
responsible use of antibiotics and the threat 
of AMR among the general public.7 However, 
in spite of numerous interventions targeting 
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Research
Strengths and limitations of this study
 ► The use of focus groups gave researchers insight 
into peer group interaction and shared viewpoints, 
whereas interviews allowed participants to share 
personal views more freely in a private setting.
 ► Triangulation of the data from this study against 
similar studies in other countries confirms the 
transferability of the findings to other settings.
 ► Recruitment of participants from non-healthcare 
settings provides insight into views and behaviours 
among healthy adolescents.
 ► Although schools were chosen to maximise diversity, 
researchers could only influence the selection of 
participants within educational establishments 
by providing guidelines and a sampling matrix to 
educators.
 ► Adolescents not enrolled in education were not 
included in the study and further research would be 
required to explore perceptions among this group.
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the public and healthcare professionals, antibiotic use is 
increasing worldwide.8
A large European survey has shown that those aged 
15–24 years are the highest users of antibiotics and are 
more likely than other age groups to take them for URTIs.9 
In addition, research in the UK found that younger 
members (15–34 years) of the general public have lower 
knowledge around antibiotics, AMR and how to care for 
self-limiting infections than older groups.10 Qualitative 
research undertaken in healthcare settings has inves-
tigated patient perceptions of antibiotics and AMR of 
those >18 years of age.11–13 They found that adult patients 
see antibiotic resistance as a societal or hospital problem 
due to the widespread overuse of antibiotics, but not as 
something that could affect them personally, and they 
do not believe that their individual antibiotic use could 
contribute to or help resolve the issue.11–13 Research on 
parental perceptions of RTIs and antibiotics in regards to 
their children have also been undertaken;14 15 however, to 
date, older adolescents have attracted less attention from 
qualitative researchers as a unique group of participants. 
These older adolescents (16–18 years) may be a distinct 
group of antibiotic users for investigation—unlike 
younger children, they may be in control of their own 
medicines16 and responsible for their use. Adolescents are 
keen to distance themselves from their parental influence 
and create their own self-image,17 so parents may play a 
limited role in the day-to-day management of medications 
for common infections such as RTIs. However, as adoles-
cents become more independent, their health-related 
behaviour may be governed by social norms influenced 
by their peers, parents and educators. We decided to 
investigate this complex behavioural picture among those 
aged 16–18 years as they are in education and therefore 
school-based, targeted interventions might be an effective 
strategy to increase appropriate antibiotic use.
Behavioural interventions have been shown to be effec-
tive at improving antibiotic-related behaviour among 
parents consulting on behalf of their children for RTIs,18 
but there is little research on interventions targeting 
adolescents. In order to be successful, any intervention 
must be theoretically driven, evidence based and adapted 
to the local context. Qualitative inquiry provides a robust 
methodology for exploring the complex views and 
behaviours of this target group. Furthermore, we aimed 
to triangulate the findings of this study with country part-
ners of the e-Bug school educational project to inform 
transferability of the findings to other settings. e-Bug is a 
publicly funded international collaborative public health 
project which aims to improve school students’ knowledge 
and behaviours towards antibiotics and vaccinations.19
MeThods
study design
We conducted in-depth, semi-structured interviews 
with older adolescents (16–18 years) in both an indi-
vidual interview and focus group setting at educational 
establishments in the south of England. The Theory of 
Planned Behaviour (TPB)20 was used as a theoretical basis 
to inform the development of the topic guide to ensure 
the topics raised covered multiple factors that influence 
behaviour. The TPB was used to shape the questions 
asked in the interview, and therefore influenced the 
topics that emerged. However, the TPB was not used 
to directly structure the thematic analysis. This was to 
allow for an inductive approach, where the themes and 
thematic framework are shaped by the data, and to allow 
for any new constructs that had arisen directly from the 
interviews. The TPB aims to predict and explain human 
behaviour in specific contexts and identifies intention as 
the central factor to performance of a specific behaviour. 
The TPB suggests that individuals are more likely to intend 
to perform a behaviour (take antibiotics) if they have a 
positive attitude towards it, perceive social pressure from 
others to perform the behaviour (subjective norms) and 
perceive that the performance of the behaviour is within 
their control (perceived behavioural control). Explora-
tion of these constructs and the data that results provides 
a practical basis for the development of an intervention to 
change attitudes, norms and behavioural intention.
setting and participants
A two-stage purposive sampling technique was used to 
recruit schools and colleges (figure 1). All registered educa-
tional establishments teaching those aged 16–18 years in 
Figure 1 Recruitment flowchart.
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Gloucestershire were invited to participate by letter and 
telephone. Additionally, all educational establishments 
serving those aged 16–18 years on the e-Bug mailing list were 
invited in order to geographically widen the sampling area 
and include establishments based in areas with differing 
levels of deprivation. Participating establishments were also 
selected to represent different school and college types, 
selection policies and governance structures. An educator 
was identified as the ‘study coordinator’ in each school and 
was given written guidelines to inform their selection of 
participants: 16–18-year-old adolescents were purposively 
sampled according to gender and area with the aid of a 
sampling matrix, aiming to achieve a diverse population 
and range of views. Informed written consent was obtained 
from all participating schools and adolescents, and parents 
could refuse child inclusion via ‘opt-out’ forms. Participa-
tion was voluntary, therefore we do not have information 
on those students who did not wish to take part.
data collection
The semi-structured topic guide was piloted with five 
participants and reviewed by the research team prior 
to data collection commencement. It included open 
questions and follow-up probes to elucidate views on 
antibiotics, AMR and RTIs (table 1). Care was taken to 
ensure that it did not constrain discussions and allowed 
new topics to emerge.
Interviews and focus groups were held between March 
and July 2013 in a private classroom or school office. 
Data collection was undertaken by trained, experienced 
female qualitative researchers (MKDH and DML) who 
were currently employed by the e-Bug project. Inter-
viewers introduced themselves as researchers working 
for Public Health England and e-Bug, with an interest 
in participants’ views on antibiotics. Interviews and focus 
groups began with confirmation that it was not a test of 
knowledge and participants were assured anonymity and 
confidentiality. Educators oversaw organisation and intro-
ductions, but were not present during data collection 
sessions. Researchers had no previous contact with the 
participants prior to the interview or focus group.
Individual interviews lasted 20–40 min. Focus groups 
ran for 1 hour and usually consisted of between of 5 and 
10 participants. Care was taken to allow and encourage 
all participants to express their views. Field notes made 
after each session included impressions and additional 
topics that had emerged during data collection. Sessions 
were audio recorded, pseudo-anonymised and transcribed 
verbatim. Interviews progressed until theoretical data satu-
ration had occurred and no new themes were arising, after 
discussion and agreement within the research team. All 
data were encrypted, stored and handled according to data 
protection regulations. There was no financial reward for 
establishments or participants; students who took part 
received a certificate. Repeat interviews were not under-
taken and transcripts were not returned to participants for 
comment.
data analysis and interpretation
Inductive thematic analysis of the data was undertaken 
in six stages, as outlined below.21 Due to the unbalance 
of gender in our sample, data were analysed according 
to gender and then combined when the themes were 
found to be common to both female and male partici-
pants. First, the transcripts were read by researchers for 
accuracy, familiarisation and immersion, then a subset 
(10%) was annotated with codes by MKDH and DML. 
Initial codes were then discussed with all researchers to 
resolve any discrepancies. All codes were derived from the 
data and a coding schedule was developed for common 
coding between researchers. Care was taken not to lose 
the context of a code by coding too narrowly. Codes 
were then grouped into related categories and sorted 
into a draft framework of six main themes, which was 
discussed and agreed between all researchers. Themes 
were revised iteratively as the fieldwork and analysis 
progressed.21 Use of NVivo software (V.10) facilitated 
data organisation. Once coding was complete, the one 
sheet of paper method was used to clarify findings within, 
and between, themes.22 Finally, the results were collated 
and summarised, where links between the themes were 
reviewed and finalised, and characteristic quotes iden-
tified to illuminate the data. Codes provided with each 
quote highlight participant characteristics (IS=individual 
student interview, FG=focus group participant, F=fe-
male, M=male, Ur=urban, Ru=rural, Sc=science student, 
NSc=non-science student).
Triangulation
On analysis completion, we triangulated the study find-
ings with qualitative data derived using the same topic 
guide, translated and adapted for local use, from similar 
samples of those aged 15–18 years from schools and an 
adolescent healthcare centre, in e-Bug partner countries 
(France n=21, Saudi Arabia n=48 and Cyprus n=9). The 
analysis methodology was the same in all four countries, 
following the structure for thematic analysis as outlined 
Table 1 Topic guide
Topic Probes
History of taking antibiotics General experience
Perceptions of antibiotics Usage, positives, negatives
Management of colds/
influenza
Self-care, use of medications
Consulting for RTIs Decision to consult, advice, 
expectations
Others’ views on antibiotics Friends, parents, teachers, 
media
Antimicrobial resistance 
(AMR)
Knowledge, importance, 
responsibility
Others’ views on AMR Friends, parents, teachers, 
media
Sources of information Friends, family, media, 
school, others
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above, using a shared coding manual and thematic frame-
work. Findings were translated to English by researchers 
in each country alongside discussions to ensure cultur-
ally specific meanings were retained. Once country 
-specific analyses were complete, the summary reports 
were circulated and discussed in detail by all researchers, 
highlighting comparisons between the findings. Finally, 
the results for all countries were collated and summarised 
at a face-to-face meeting, where links between the themes 
were reviewed and finalised. The aim was to shed light 
on our findings and to assess their transferability across 
differing contexts. These countries represent the most 
diverse range of healthcare systems, antibiotic provi-
sion and usage across the e-Bug partner countries, and 
we used this approach to inform and assess the need for 
country-specific adaptations to any potential behavioural 
intervention. For more detailed information about the 
samples and methods these countries used, please see 
online supplementary file 1.
resulTs
Final sample
In total, 74 adolescents took part in the study at seven 
educational establishments in three counties (Berkshire, 
Gloucestershire and Essex) in the south of England; 53 
participated in seven focus groups and 21 were inter-
viewed (table 2). 24% of participants were male and 76% 
were female. Three of the educational establishments 
were in rural locales and four in urban settings, with 
average district deprivation index levels ranging from 
10.9 to 22.9.23 Participants were recruited from three 
further education colleges and four sixth form schools, 
including one Local Education Authority-controlled 
comprehensive, two comprehensive academies and one 
selective academy. After giving consent, three students 
dropped out due to illness absence on the day of the 
interviews, meaning that one focus group only had three 
members.
Main findings
Understanding and perceptions of antibiotics
The majority of adolescents had previously taken anti-
biotics and believed them to be effective for treating 
infections. Some expressed positive views on antibiotics.
It just feels like you’re doing something to make 
yourself better. So if you’re put on antibiotics it’s like 
you’re near the end of whatever’s wrong with you. 
(C1FG1,F1,Ru,NSc)
Most participants did not perceive antibiotics to be 
specifically for bacterial infections and some felt they 
were no different from other medications such as pain-
killers, and talked in general terms about medications 
when they had been asked about antibiotics. Some 
participants described avoiding antibiotics and pain-
killers because they were concerned that they would 
become reliant on them or felt that they were harmful.
It’s like a subconscious thing that you always think it’s 
going to be slightly harmful if you take it [antibiotic]. 
(C7IS3,M,Ur,Sc)
I try not to rely on painkillers and tablets because 
I feel like my body is going to get used them and 
then it just won’t be able to get better on its own. 
(C5IS2,F,Ur,NSc)
A small minority of participants directly confused pain-
killers and antibiotics, or weren’t quite sure of the 
difference between these two groups of medicines.
Is that when you go to the doctors they give you 
antibiotics? It’s paracetamol. Is paracetamol an 
antibiotic? (C3IS1,F,Ru,NSc)
Like what are antibiotics? [laugh] ‘cause I know I’ve 
taken like paracetamol and things, I know that’s not 
antibiotics is it? (C3FG3,F2,Ru,NSc)
There was some misunderstanding about the difference 
between viral and bacterial infections, and those who were 
aware of the distinction were mostly science students.
Because you go to doctors and you feel like, oh you 
have got a sore throat, earache, whatever and they’re 
like oh it’s a virus, so you get nothing and you go out 
and it’s just like ‘oh it’s a virus again’ but I didn’t 
know the difference between a virus and an infection. 
(C5IS3,F,Ur,NSc)
I recently spent my work experience, a week at a GPs, 
and the amount of people who came in asking for 
antibiotics, it's remarkable! And a lot of the time, it 
was a viral infection, so they didn’t need them. (C7IS-
2,M,Ur,Sc)
Table 2 UK sample characteristics
Interviews
Focus 
groups Total
n % n % n %
Gender
  Female 14 66 42 79 56 76
  Male 7 33 11 21 18 24
Subject under study
  Biology/science 7 33 12 22 19 26
  Health and social care 8 38 21 40 29 39
  All other subjects 6 29 20 38 26 35
School type
  Further education 
college
8 38 21 40 29 39
  Sixth form 13 62 32 60 45 61
Location
  Rural 6 29 25 47 31 41
  Urban 15 71 28 53 43 58
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Perceptions and treatment of RTIs
Adolescents grouped different types of uncomplicated 
RTIs according to their perceived severity, and this cate-
gorisation affected their intentions to take antibiotics. 
Colds and influenza were seen as simple infections that 
could be treated at home with ‘natural’ remedies such 
as honey, taking comfort measures such as drinking hot 
drinks and resting, or over-the-counter medications such 
as painkillers. General practitioner (GP) consultations 
would only be considered if symptoms persisted or were 
more serious than their normal cold symptoms. A few 
adolescents indicated that they would expect antibiotics 
in this case, especially if they had taken them for the same 
kind of illness before.
I know I had the illness, I know what it feels like and 
I know taking antibiotics is important because I won’t 
get it again, well hopefully. (C2IS3,F,Ru,Sc)
Other expectations were to receive a clear diagnosis, 
reassurance and advice from their doctor. RTIs such as 
tonsillitis and sinusitis were seen as more serious infec-
tions that required clinical intervention and would 
require antibiotics. A few adolescents attributed feeling 
better during past RTI illnesses to the antibiotic treat-
ment they took, and therefore believed that antibiotics 
are an effective treatment for RTIs, as exemplified by the 
following participant:
This was a sinus infection. The doctor didn’t, he 
said that it might help, because it was like viral or 
bacterial and stuff like that, which I do not really 
know about. I think if it is viral you are not supposed 
to have antibiotics and he wasn’t sure whether it was 
viral or bacterial so he gave me antibiotics. After the 
first week I was still not better, but then after the 
second week I was better, so taking them must work. 
(C5IS1,F,Ur,NSc)
Perceptions towards parents and peers
Most participants thought that their peers take a lot of 
antibiotics and treat them as a quick fix, a ‘cure-all’, like 
painkillers.
They just think it’s just like any other medicine that 
they are taking. (C2IS1,M,Ru,NSc)
Most adolescents felt that their peers do not think about, 
discuss or worry about AMR, or feel it is relevant to their 
age group. Antibiotics were not a popular or priority topic 
of discussion in their peer group.
It’s [antibiotics] not something that you talk about, 
if that makes sense, [laughter] don’t just strike up a 
conversation about it, we just don’t. (C4IS4,F,Ur,NSc)
Parents were described as having an advisory role whereby 
they could influence intentions to take antibiotics, either 
by ensuring they were used ‘only when necessary’ or were 
occasionally reported as encouraging use.
My parents just think they’re a means to an end 
really I suppose, they’re to be used when necessary. 
(C3IS2,F,Ru,Sc)
Some participants reported feeling that their parents were 
less knowledgeable about antibiotics than themselves.
They’re not the smartest people [slight laugh] so they 
just think ‘if you just take them [antibiotics] you’ll 
feel fine’, I mean, ‘I’ve taken them I feel fine’. So it’s 
just trying to explain that to them. (C7IS1,M,Ur,Sc)
Antimicrobial resistance
In general, the majority of adolescents had poor under-
standing of AMR. A small minority of students in the 
individual interviews did not know what the term ‘anti-
biotic resistance’ meant—one interviewee thought that 
antibiotic resistance referred to ‘people against antibi-
otics’. With the exception of those who characterised 
themselves as ‘science students’, many thought that the 
‘body or person becomes resistant’ to antibiotics, as 
exemplified by the following excerpts.
I suppose if you really had, a really serious illness and 
then you couldn’t treat it, because you’re immune 
to one of the tablets, then it could have an effect. 
(C1IS3,F,Ru,NSc)
Isn’t that where your body gets, what’s it called? Um, 
too used to antibiotics so that they no longer work. 
(C2IS2,M,Ru,NSc)
However, despite this lack of knowledge, after prompting, 
some of those who had incorrect understanding or had 
not heard of AMR went on to display basic knowledge 
of resistance in non-scientific terms, such as ‘antibiotics 
might not work for you next time you take them if you 
haven’t taken them properly’ or ‘overuse of antibiotics 
means that they may not work in the future’, which could 
act to make them less likely to want to take antibiotics 
too often. In contrast, students who demonstrated more 
knowledge of AMR, mostly science students, felt that it 
was an important issue and awareness should be increased 
among the general public, as these quotes demonstrate:
I think that’s [antibiotic resistance] going to be 
increasingly important. If we’re creating more 
resistant bacteria we’re going to have to try and make 
new antibiotics, and what do we do when we can’t 
really do anything else? (C3IS2,F,Ru,Sc)
Sooner or later we’re going to run out of antibiotics 
that work, and it's going to take a lot of time and a lot of 
money to find new ones. And it's probably inevitable, 
but it could be slowed, that … if people aren’t aware 
of antibiotic resistance then that situation may come 
faster. (C7IS2,M,Ur,Sc)
Some participants expressed the view that it is the GP’s 
responsibility to prescribe appropriately and monitor 
antibiotic usage, and it is not their concern.
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I don’t really worry about it, because I think the 
doctor knows if they’re going to give it to you whether 
it’s going to slightly become resistant. […] I think 
they’ll monitor how much you have. I don’t think 
we have to worry about it ourselves, the patients. 
(C1FG1,F2,Ru,NSc)
Results: comparison between countries
Our findings aligned with the main findings from the 
Cypriot, French and Saudi Arabian samples, with a few 
exceptions. Interviewed adolescents in the UK, Saudi 
Arabia and France confused painkillers and antibiotics; 
however, this was not the case with participants in Cyprus. 
Adolescents from Saudi Arabia and Cyprus reported 
obtaining antibiotics over the counter without a prescrip-
tion, and this was seen as a very common behaviour 
among peers; however, this is not possible in the UK or 
France. As with English participants, previous use of anti-
biotics in Cyprus and Saudi Arabia led to an increased 
expectation for antibiotics for RTIs. The easy accessibility 
of antibiotics over the counter in these countries seemed 
to increase this effect—antibiotics were described as 
‘candies’ and used for a variety of reported symptoms. 
Finally, like in the UK, parents had an influence over anti-
biotic-taking behaviour. This was particularly prominent 
in Saudi Arabia, where parents more commonly encour-
aged the use of antibiotics in contrast to the UK findings 
where parents were mainly described as discouraging use, 
unless they felt that antibiotics were really necessary.
discussion
statement of principal findings
This study found that, with the exception of some science 
students, adolescents in educational establishments in 
England have low knowledge about antibiotics and AMR, 
and do not feel that these topics are important or rele-
vant to themselves or their peer group. Adolescents are 
confident to self-care for colds and influenza, but think 
other types of RTIs such as tonsillitis and sinusitis need 
antibiotics, a perception that is reinforced by previous 
experience of receiving antibiotics for infections. Among 
their peers, they perceive overuse of antibiotics and a lack 
of concern about AMR. Parents have an advisory role, 
acting to limit or encourage use. Comparison with data 
from other countries confirms very similar findings, but 
greater reported overuse of antibiotics in countries where 
they are available ‘over the counter’ without prescription; 
other countries also had differing levels of parental influ-
ence.
strengths and limitations of this study
Our final sample was large, with participants from a diverse 
selection of schools and areas; however, our sampling 
strategy did result in an unequal gender balance, with 
more females taking part. It may be that males were less 
likely to volunteer or the study format was more attrac-
tive to females. Selection of participants was governed 
by the study coordinator (usually an educator) in the 
school, which we were not able to control; however, estab-
lishments were selected carefully to represent different 
educational types, deprivation levels and geographical 
areas, and study coordinators were provided with guide-
lines and a sampling matrix to follow. To assess the impact 
of gender in the sample, we initially analysed according 
to gender and found there were no thematic differences 
between males and females, and therefore combined the 
findings, so this may not be an important drawback. Trian-
gulation of the data against findings from other countries 
within the e-Bug project that undertook similar studies 
allows us to be more confident in the comprehensiveness 
and transferability of our findings to other 16–18-year-old 
adolescents in education in the UK and abroad. Further 
research is required to understand the views of older 
adolescents who are not enrolled in education.
Adolescents aged 16–18 years were recruited from 
schools regardless of their past exposure to antibiotics 
or health status, making the results of this study more 
applicable to healthy adolescents in everyday contexts 
compared with previous studies that have recruited adult 
participants from healthcare settings alone.11–13 The 
perceptions and reported behaviours of healthy adoles-
cents may differ, however, from those who are recruited 
when they are currently experiencing an infection or 
taking antibiotics. Our use of multiple data collection 
methods allowed a comprehensive approach: under-
taking individual interviews allowed for more candid 
sharing of information and discussion of more personal 
beliefs and feelings, and gave quieter students a better 
chance to voice their views, helping to eliminate difficul-
ties adolescents can have discussing their health,24 and 
concerns about confidentiality.25 26 On the other hand, 
the dynamic interaction of focus groups provided insight 
into shared viewpoints and social norms.27 Care was taken 
to encourage discussion by introducing focus group 
‘rules’, distancing the sessions from examination-type 
connotations and exclusion of educators from the room.
comparison with other research
Misperceptions about antibiotics and AMR have been 
found in previous qualitative research with adults.11–13 28 29 
The development and the resolution of AMR are seen as 
the responsibility of other people, hospitals and doctors 
who overuse antibiotics, which is mirrored in our study. 
Additionally, lack of understanding around the type 
of infection that antibiotics should be used for has 
been shown among this age group and others in other 
countries.6 9 30–33 In one such study, 38% believed that 
antibiotics work against viral infections.6 We found that 
young people believe antibiotics are required to treat 
what they perceive as ‘serious’ URTI infections, such as 
sinus infections and tonsillitis. However, antibiotics have 
little clinical benefit in these conditions.3 Patient expec-
tations for antibiotics within a primary care consultation 
have been shown to affect whether or not antibiotics 
are prescribed5 6 and this can have a medicalising effect, 
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leading to greater expectation for antibiotics for future 
episodes of similar infections,5 which was expressed by 
many of our adolescents. Receiving a prescription is a 
positive and valued action that signals that the consul-
tation has reached a conclusion.34 Patient expectations 
for antibiotic prescriptions and their positive views 
towards them, as seen in our study, may be linked to the 
perceived need for action, to ensure ‘something is being 
done’ which may be especially important for infections 
perceived as ‘severe’. In connection with a perceived lack 
of responsibility for the preservation of antibiotics, this 
desire to ‘do something’ about the infection could drive 
antibiotic use among this age group.
Research has shown that painkillers are seen as an 
essentially harmless ‘ordinary, everyday medicine’ 
by young teenage women.35 Young adolescents are 
often responsible for taking their own medication, for 
example, in a survey of school students, 22% of students 
aged 11–13 years reported that they were allowed to 
use pain medications without asking for permission, 
and this increased significantly with age.16 A lack of 
understanding of the difference between these pain 
medications and antibiotics, as demonstrated in our 
study, may have negative impacts on antibiotic use and 
prescription expectation.
In a recent qualitative study with Swedish teenagers 
aged 16–19 years, students argued that the effect of 
paracetamol declined if it was used too often.17 This 
belief is similar to basic understandings of AMR seen 
in our study. The perception that resistance is a prop-
erty of the body echoes similar qualitative research 
undertaken with adults recruited from healthcare 
settings.11–13 28 29
Adolescents in the study said that they would not 
discuss antibiotics with their friends and did not think 
the topic of antibiotics or AMR was relevant or inter-
esting to them. Holmström and colleagues17 found 
that Swedish adolescents held similar views about pain 
medication: it was considered a ‘non-issue’ and was not 
discussed. However, in other health-related areas peers 
have been shown to have an influential role.36
Low knowledge of antibiotics has been linked to low 
educational attainment in studies of adults;30 however, 
the findings in our study suggest that engaging in 
post-16 science education provides students with a 
well-rounded knowledge in relation to antibiotics and 
AMR. This suggests the impact of education may be 
more nuanced—it would be possible to achieve a high 
level of educational attainment following a non-scien-
tific pathway in further education and therefore have 
a poor understanding of antibiotics and AMR. On the 
other hand, our findings suggest that increasing educa-
tion adapted to different pathways around antibiotics in 
further education may help young adults to engage with 
the topic and act to protect antibiotics for future gener-
ations by increasing their intentions to take antibiotics 
less and only when necessary.
implications for clinical practice and policymakers
The perceived need and expectation for antibiotics for 
the treatment of RTIs by young people should be taken 
into account by clinicians when adolescents consult, 
remembering that adolescence is a key time for the 
development of lifelong health behaviours and deci-
sion-making. Provision of reassurance and information 
about self-care for RTIs37 has been shown to be highly 
satisfactory to patients in this scenario and should there-
fore be promoted for this age group. It may be useful 
to address the differences between painkillers and anti-
biotics with adolescent patients to ensure antibiotics 
are treated appropriately and to address any concerns 
about the body becoming reliant on or resistant to anti-
biotics.
The lack of concern shown by young people for AMR, 
unless addressed, could contribute to irresponsible use 
of antibiotics and demand for antibiotics when this age 
group consult. As the more knowledgeable ‘science’ 
students in the study believe it is their personal respon-
sibility to help control AMR, peer-to-peer interventions 
that promote interaction between science students and 
those not studying science subjects could raise the profile 
of antibiotic resistance and situate it as an important and 
relevant topic for young adults to be concerned with. 
According to our study, studying science post-16 years 
may provide adolescents with more rounded knowledge 
about antibiotics and AMR that could influence their 
future health-related behaviour.
implications for future research
Our findings demonstrate that there are misperceptions 
about antibiotics and how to treat RTIs among older 
adolescents currently enrolled in education in England, 
which goes some way to explaining the high reported 
use of antibiotics among this age group seen in previous 
research. Further research is required to assess percep-
tions among adolescents who are not in education to 
assess transferability of the findings to these groups. 
As our study suggests that young adults in educational 
environments are a good target group for behavioural 
interventions, peer-to-peer education and interaction 
between those studying different subject types could 
be a key target for intervention development and eval-
uation. Triangulation with contrasting international 
contexts demonstrated that a common intervention 
model would be relevant. While many perceptions are 
shared among adolescents in different countries, some 
country-specific adaptation of any intervention would 
be necessary. The e-Bug team has used the findings to 
develop a behaviour change intervention for schools 
and young people. For more information on the devel-
opment of the intervention, visit the e-Bug website.19
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